BACKROUND: When measuring body composition, we monitor the fractionalization of body weight and the share of the individual elements in its aggregate value. The total body water (TBW) is a very important element in addition to the share of body fat (BF), muscle mass and bone minerals. Water is the largest element of the body weight and its sufficient amount (organism hydration) is a condition for maintaining the physiological functions of the person and thus has an immediate effect on the health of the individual. OBJECTIVE: The aim of the study is to check the standard values of the percentage share of the representation of the total body water in the total body weight in different age groups of sporting youths using the tetrapolar bioimpedance Tanita 418 MA scale.
INTRODUCTION
Body composition monitoring is not only used as a part of diagnostics in medicine (Parikh et al., 2004; Plujim, 2001) , but also in the evaluation of physical fitness (Malina, Bouchard, & Bar-Or, 2004 ) and sports training as an inseparable part of the functional diagnostics (Gil, Ruiz, Irazusta, Gil, & Irazusta, 2007; Quinney et al., 2008) . When measuring body composition, we monitor the fractionalization of the body weight and the share of the individual elements in its aggregate value (Heymsfield, Lohman, Wang, & Going, 2005) . The total body water (TBW) is a very important ele-eters are only counted up (Bunc, Dlouhá, Moravcová, Novák, Hošková, & Čermáková, 2000) .
Literature presents the values of the TBW in liters, kilograms and percentage share in the total body weight. The percentage share in the total body weight allows a comparison of the measured values among various groups regardless of the value of the total body weight. Representation of individual body fractions changes during the course of ontogeny. Changes occur in the proportion of BF and TBW. For both sexes, from birth the proportion of BF increases and proportion of TBW decreases. The highest values of TBW representation are found in new-borns (Malina, Bouchard, & Bar-Or, 2004) . Since childhood, boys have a smaller proportion of BF and larger proportion of TBW, but the differences are small. Although the proportion of BF in both sexes slightly decreases, the proportion of TBW remains constant until middle childhood. A significant sexual difference occurs during puberty, when for boys the proportion of BF decreases, and increases for girls. To this corresponds the difference in the proportion of TBW, which decreases in girls when compared to boys (Borrud et al., 2010; Bunc, 2006; Gába & Přidalová, in press; Přidalová & Gába, 2011; Sofková, Přidalová, Pelclová, & Dostálová, 2011) . In children, however, the authors often provide a general range of 65-75% of TBW percentage (Beachle & Earle, 2008; D'Anci, Constant, & Rosenberg, 2006; Ganong, 1999; Lohman, 1989; Mcardle, Katch, & Katch, 2007) . These values also correspond to the standard values of the TANITA 418 MA device that is used for such measurements very often. The problem of the standard values is the fact that they are set within the range of 65-75% of the total body weight for all children and youth from the age of 6 to 17 (the values range from 50 to 65% for ages above 18) and they do not respect the differences for the individual age periods, nor for gender. Standard values set in such a way may lead to false conclusions when interpreting results. Thus, we may consider the actually measured values risky, which may lead to a search of disorders in the state of health in completely unjustified cases.
The aim of the study is to check the standard values of the percentage share of the representation of the total body water in the total body weight in different age groups of sporting youths using the tetrapolar bioimpedance Tanita 418 MA scale.
METHODOLOGY
The research group The research group included individuals engaged in sports who were registered in sports clubs in the Moravian-Silesian Region. Those individuals participated in a regular, controlled sports preparation and they also took part in junior competitions in respective age categories. The sports included athletics, skiing, floorball, volleyball, soccer and ice-hockey. A total of 532 individuals (332 men and 200 women) were included in the research group at the age from 12 to 17 years, i.e. individuals of higher school age and adolescents (Riegerová, Přidalová, & Ulbrichová, 2006) . The actual numbers in the individual age categories and genders are presented in Table 1 . All participants were informed of the necessity to observe the measurement principles prior to the measurement (sufficiently ahead of schedule); the principles namely concerned the hydration of organism. The individual participants were asked to observe the principles before the measurement.
The study protocol was approved by the Ethics and Research Committee of the University of Ostrava. All participants signed an informed consent form. Note. n = rate.
Procedures
The measurement was executed using the tetrapolar bio-impedance TANITA 418 MA scale (Tanita Corporation, Japan). The measurement was executed in the morning under the observance of the principles of measurement specified in the manual of the used device. The basic anthropometric parameters (body height and weight) and the share of the representation of the total body water in percents and kilograms were measured in each participants.
Statistical analysis
The level of position (arithmetic mean) and the level of variability (standard deviation) were characterized for all monitored parameters. Remote observations were identified using box plots and the distribution normality was verified by the Shapiro-Wilk test. The confidence interval at the reliability level of .99 was used to define the range of the standard values of the percentage share of the representation of the total body water in the total weight.
Confidence Interval (Lower Bound; Upper Bound):
To compare the mean values of the percentage representation of the total body water with a reference set, we used the N i normalization index.
To compare differences in the average percentage of total body water (TBW) between boys and girls in different age categories, we used an independent t-test in view of the normal distribution of the data. The selected level of statistical significance for all the tests used was determined to be α = .05. Substantive significance was also assessed for the statistical differences. We used effect of size according to Cohen (1988) to evaluate it.
, where Recommendation for Effect of Size (ES) evaluated by Cohen -0.2 = small change; 0.5 = medium change; 0.8 = large change according to (Cohen, 1988) .
The statistical processing was executed using the SPSS 19.0 statistical program.
RESULTS
The body height and weight of the monitored probands were measured for the basic characteristics. The values are presented in Table 2 .
The mean values of the representation of the total body water and the lower and upper bound of (95%) of the confidence interval in the percentage formulation of the individual age categories are presented in Table  3 and 4.
The mean values of the representation of the total body weight in boys did not reach the lower level of the standard value (65%) stated in the used Tanita device in any of the age categories. The range of the values defined using the confidence interval also ranged in the lower values. Even the lower bound of (95%) the confidence interval did not reach the lower level of the standard value. The only exception is the age group of 17 where the mean value (64.34%) is close to the lower level of the standard value and the lower bound of (95%) of the confidence interval exceeds the level of 65%. Thus it is implied that only the values of the seventeen year old boys approximate the specified standard. This fact is also completed with a more detailed analysis of the results obtained in the individual age categories. The lower level of the standard values (65%) specified by the Tanita 418 MA device was not exceeded by any of the participants for the age categories of 12 and 13, it was exceeded by 2 participants in the age category of 14 (5.12%), by 5 participants in the age category of 15 (8.77%), by 6 participants in the age category of 16 (6.52%) and by 25 participants in the age category of 17 (29.41%).
The mean values of the representation of the total body water of the standard values in girls specified by the Tanita device were also not reached. All values, including the lower bound of (95%) the confidence interval, are even below the level of the 60% share of the total body water in the total body weight. When analyzing the results of the individual age groups in detail, we did not find any female participants whose percentage share of the representation of the total body water would exceed the lower level (65%) of the standard value.
When comparing the average values of the percentage of TBW between boys and girls, as of the age of 12 boys have higher proportion of TBW than girls. Note. BW = body weight (kg), BH = body height (cm).
The ascertained differences in the averages were statistically significant in all age categories. Substantive significance was also confirmed (Table 5 ). In all age categories, it exceeded the value of ES 0.8, which Cohen (1988) considers a significant difference. Note. DIFF (%) = difference in the percentage representation TBW, ES = effect of size. ** p < .01, *** p < .001.
DISCUSSION
If we base the interpretation of the resulting measured values on the standard values of the Tanita 418 MA device, all measured individuals would be dehydrated and there would be a risk of decreased performance as well as a series of medical problems in some participants.
The mean values in boys were lower by 2 or 3% than the lower level of the standard of the used device, which according to professional literature leads to a significant decrease in the performance in physical activities (García-Jiménez, Lucas, & García-Pellicer, 2011; Hamouti, Del Coso, Estevez, & Mora-Rodriguez, 2010; Maughan & Shirreffs, 2010; Wilmore, Costill, & Kenney, 2008) .
The mean values of our girls were even lower when compared to the stated standard. The differences ranged from 6 to 9%. These values could represent very serious medical problems. Several professional studies state issues such as digestive problems during exercise, muscle problems or cramps when dehydration ranged from 3 to 5% and even the risk of a collapse when the values exceed 7% (Beachle & Earle, 2008; Burke, 2007; Montain, 2008; Oppliger & Bartok, 2002) . The signifi- Note. TBW = total body water. LB = lower bound of (65%) the confidence interval, UB = upper bound of (95%) the confidence interval. Standard = the range of the standard values specified by the software of the Tanita 418 MA device. Note. TBW = total body water. LB = lower bound of (65%) the confidence interval, UB = upper bound of (95%) the confidence interval. Standard = the range of the standard values specified by the software of the Tanita 418 MA device.
cantly lower TBW representation in girls than in boys, which was ascertained from the age of 12 years and 14 years, decreased even further (Table 5) , and this is likely related to the puberty development in this period. This fully corresponds with the development of body composition and its changes during ontogeny (Bunc, 2006; Malina, Bouchard, & Bar-Or, 2004) . With regard to the fact that none of the measured individuals had any medical problems and that they remained without any problems during the realization of the physical activities, it is obvious that the standard values of the Tanita 418 MA device are not set quite properly. This fact is also confirmed by the comparison of the values that we measured with the values stated in other professional studies (Bajramović & Likić, 2011; Čolakhodžić, Popo, & Forjasz, 2011; Malá, Malý, Zahálka, & Bunc, 2010; Martarelli, Martarelli, & Pompei, 2008; Randáková, 2005; Rush, Chhichhia, Kilding, & Plank, 2010; Vanttinen, Blomqvist, Nyman, & Hakkinen, 2011) . Even though the aforementioned authors used different devices for the measurements, those devices always used the BIA method. None of the aforementioned studies reached the stated mean value of the lower level of the standard (65%) of the Tanita 418 MA device. The study by Bunc (2006) is a very good comparative study for children at the age of 12-14 that we monitored. As the author of the study also used the BIA method to measure the body composition in 1,235 Czech children, we can consider the group as reference. The values we measured were almost identical to the values measured in the Bunc's study. Using the normalization index, the N i values ranged from -0.60 SD to +0.61 SD in boys and from -0.46 SD to -0.15 SD in girls, which means that they were always average. The aforementioned comparisons show that the values we measured correspond with the regularly measured values in children and youth.
Limitations of the study
We aware of the fact that the results presented in this study may have been influenced by the used device, by the selection of the diagnosed individuals and by their number. We are aware that the obtained results are namely valid for the used device and for individuals engaged in sports, and that it is not possible to generalize them for the entire child population.
CONCLUSIONS
The results of the study showed that the standard values of the share of the total body water in the total body weight of the Tanita 418 MA device in the range from 65-75% are not set correctly. The identically set range of standard values for boys and girls does not respect the gender differences in the development of the body composition during ontogenesis. The range of the standard values is set too high, which was also confirmed by the comparison of our results with the results of other scientific studies. Standard values set in this way may cause misleading interpretations of the measured results.
With regard to the fact that we do not know the equations used in the Tanita 418 MA device software, we cannot correct those equations. The results of this study will therefore serve as a norm data in interpreting the resulting data we measured for sporting youths of older school-age children and adolescents; they should avoid erroneous interpretations of the measured results. We will consider sufficient hydration as the value that exceeds the value of lower bound confidence interval, which was found in this study in the individual age groups and sexes.
